Introduction.
Summary. Twelve Creole bulls 13.3 months of age were divided into three groups according to live weight. The first group received a low nutritional level and was housed in a shaded stable ; the second group received a high nutritional level and was housed in the same stable as the first group ; the third group received the same ration as the second group but was exposed to solar radiation. Live weight and testicular diameter were recorded fortnightly.
After 65 days, the blood of the bulls was sampled every 20 min for 12 h. Plasma LH and testosterone were quantified by radioimmunoassay.
There was no significant influence of solar radiation on the testicular growth or the hormonal levels. Underfeeding decreased testicular growth and the average plasma LH and testosterone levels. However, this action was effective only in decreasing the number of hormonal pulses per day (0.63 vs 2.55 LH pulses per day and 0.75 vs 2.50 testosterone pulses per day) ; it did not change the basal hormone levels.
It is suggested that this decrease in LH pulsatility might be responsible for the slow testicular growth in the underfed bulls.
Introduction.
A low-quality diet delays puberty in males (Rattray, 1977 (Van Demark and Mauger, 1964) . Hormonal concentrations may by involved.
Underfeeding induces a low plasma gonadotrophin level in cows (Terqui et a/., 1981) and decreases the testicular testosterone content (Mann et al., 1967) Pelletier, 1979 ; Terqui et al., 1980) , and it is not known if underfeeding affects the basal levels or the pulsatile frequencies.
High temperatures delay puberty in terms of sperm production (de Alba and Riera, 1966 ; Ortavant and Loir, 1978) . This detrimental effect is related to the increase of testicular temperature (Ortavant and Loir, 1978) . Terqui, 1978, modified by N-acetyl-cyclo-hexane extraction). We considered and LH or testosterone value as a pulse when it was greater than the mean + 2 SEM level encountered during the 12 hrs sampling period and was followed by at least one lower value which was still elevated above the mean concentration.
On the same animals, repeated measurements (rectal, temperature, respiratory and cardiac rates, average and basal levels of LH and testosterone) were analyzed by split-plot analysis of variance (Gill and Hafs, 19711 The sampling itself had no effect on these parameters.
2) Live weight variations. &horbar; During experimentation, the average live weights of groups 1, 2 and 3 increased from 163 ± 8.4, 156 ± 6.6 and 155 ± 4.2 to 187 ± 6.7, 207 ± 8.9 and 200 ± 6.4 kg, respectively. The average daily gain was significantly lower for group 1 (370 g) than for groups 2 and 3 (780 and 690 g, respectively ; P < 0.011. ).
3) Testicular growth. -The total increase in testicular diameter in groups 1, 2 and 3 during the experiment was 6.75, 13.03 and 11.0 mm, respectively. The average daily increase in testicular diameter was 0.10, 0.20 and 0.17 mm, respectively, for the three groups. Group 1 had lower testicular growth than groups 2 and 3 (P < 0.05).
The testicular diameter in each group was correlated to the logarithm of the live weight. The regressions of testicular diameter on the logarithm of the live weight were not different among the three groups (table 4) . 4) Plasma LH Level. &horbar; LH was released in the blood in a pulsatile pattern ( fig. 11 . The number of pulses occuring during a 12-hr period varied from 0 to 4, depending on the animal. From an average basal level of 2 ng/ml, the plasma LH level increased rapidly to a mean level of 7 ng/ml (3-12 ng / ml), then decreased slowly during an average LH pulse (total duration : about 60 min).
The average plasma LH level was higher in group 2 than in group 1 (2.57 vs 2.11 ; P < 0.05). There was no difference between groups 2 and 3 ( Average plasma testosterone levels were higher in group 2 than in group 1 (2.65 vs 1.19 ng/ml ; P < 0.05). The plasma testosterone levels of group 2 seemed to be higher than those of group 3, but the difference was not significant (table 5) . Basal levels of testosterone were not different among the 3 groups.
The number of testosterone pulses was lower in group 1 than in group 2 (2.5 vs 0.75 pulses/day ; P < 0.05) and not different between groups 2 and 3 (2.5 vs 1.75 pulses/day) (table 5). There was no difference in response time, ie the time between the LH pulse and the testosterone pulse, or in the response magnitude among the three groups.
Discussion.
The difference in growth among the groups of Creole bulls indicates that we obtained two real distinct nutritional groups and that a difference in growth (370 g/day vs 780 g/day) can induce a difference in testicular growth and probably in the onset of puberty. It is interesting to note that testicular growth according to live weight is constant, whatever the feeding level.
The results of underfeeding in the Creole bulls observed here, ie an induced decrease in the plasma gonadotrophin level, confirm the work of earlier investigators using male and female rats (Campbell et al., 1977 ; Blask et al., 1980) and cows (Terqui et al., 1981) . Thus, underfeeding constitutes a « pseudohypophysectomy » (Mulinos and Pomerantz, 1940) , leading to a decrease in testicular growth similar to that in rat (Sorrentino, Reiter and Schalch, 1971 ).
Underfeeding does not change the basal LH level. The low average LH level proceeds solely from weak pulsatility. As for the other physiological states, the regulation of LH levels is achieved by a frequency modulation of the pulsatility during photo-periodic regulation (Lincoln et al., 1977 ; Terqui et al., 1980) , postpartum anoestrus (Gayerie, Cognié and Locatelli, 1980) or prior to puberty (Lacroix and Pelletier, 1979 (Lincoln, 1979 ; Lincoln and Fraser, 1979 
